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- The MULING DATE of this communication apP eers on the cover sheet wit h the correspondence address 

Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 Mnwm/Qi CD n>» 
THE MAILING DATE OF THIS COMMUNICATION. " M0NTH(S > 

- Extensions of time may be available under the provisions of 37 CFP 1 1™ i*\ i > 

after SIX (6) MONTHS from the mailing tot^^^l™^ * ' ^ ' 10 6Vem ' h ° WeVef ' may 3 re ^ be ^ 

- If the period for reply specified above is less than thirty tins „ i ■ . • 

be considered timely V ' ' ^ " r8p ' V W ' th,n the s,atutor V minimu ™ of thirty (30) days will 

' " N cl P :rin. P,V " SPeC,,ied 8b0Ve ' ^ m8XimUm *™»V ^ and wi„ expire SIX ,6, MONTHS from the mai„n g date of th,s 

: An 1 ;::;; ;2rs ; h h e e sr. ;:n?„ p ,^,s„s v .S'«s; r^rv? app,ication ,o become abandoned ,35 

— rned patent term adjustment. See 37 CFR 1 7M(b) 9 C " lication ' * timely filed, may reduce any 

Status 

1 ) DC Responsive to communication(s) filed on Sep 10, 2001 
2a) □ This action is FINAL. 2b)K This action is non-final. 

3) U r S |n^ th n S a aPP, ? ti0n iS ° 0nditi0n f0f a "° WanCe exce * X for formal ™tters, prosecution as to the merits is 

closed ,n accordance with the practice under Ex parte Quayle, 1 935 C. D. 1 1 . 453 0 G 21 3 

Disposition of Claims 

4) |xl Claim(s) 47-54 

4a) Of the above, claim(s) 

5) D Claim(s) 



6) K Claim(s) 47-54 

7) D Ctaim(s) 

8) D Claims 



Application Papers 

9)D The specification is objected to by the Examiner. 



is/are pending in the application. 

_ is/are withdrawn from consideration. 

is/are allowed. 

. is/are rejected. 

is/are objected to. 

are subject to restriction and/or election requirement. 



is/are objected to by the Examiner. 
_ is; a)U approved bk 1 disapproved 



10) U The drawing(s) filed on 

1 1 )□ The proposed drawing correction filed on 

1 2) U The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. § 119 

13) D Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) 
a)D All b)D Some* c)D None of: 

1 . □ Certified copies of the priority documents have been received. 

2. □ Certified copies of the priority documents have been received in Application No 

3. U Cop, s a ^« a S~ in this Na ^l^ 
See the attached detailed Office action for a list of the certified copies not received. 

14) D Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e), 

Attachment(s) 

1 5) 53 Notice of References Cited {PT0-892) 

16) □ Notice of Draftspersons Patent Drawing Review (PT0-948) 

17) t^j Information Disclosure Statement (s) (PT0-U49) Paper N 
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LJ Interview Summaiv IPT0-4 13} Paper No(si. 

19) [_j Notice of Informal Patent Application (PTO-152) 

20) □ Other: 



U. S. Patent and Trademark Office 

PTO-326 (Rev. 9-00) 
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DETAILED ACTION 



Claim Objections 

1. 



Claim 47 is objected ,o because of the following informality in clajm ^ 4 a ^ 
"within ,he firs, m e,a, comprising Iaye ,. shouId ta ^ (o ^ fte ^ ^ 
first metal". Appropriate correction is required. 



C/fl/w Rejections - 35 USC § 102 
2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. ,02 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

has fulfilled the requirements of paragraph ( W2 \ Zl Aw' °" 8n ,ntemational W^ion by another who 
thereof by the applicant for patent ( °' () ' * (4) ° f SeCt '° n 3?,@ of this tit,e before the invention 

3- Claims 47-53 are rejected under 35 U.S.C. 102(e) as being anticipated by Fukada et al 
(US. 6,107,687). 

circui, comprising: a semiconductor substra.e 10 (10 no, shown in Figs. 8-9, see Fig. 7); a lay e r 4 
comprising a firs, metal of copper over the , ^ g of ^ ^ ^ ^ ? 

lines 9-13, within the layer 4 comprising the f,rs, metal, the CuTi alloy materia, layer 8 comprise 
•he first meta, of copper and a second meta, 5 of titantum different from the firs, metal, wherein 
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C ° PPer (COlU ™ 2 ' ^ - ' connect 6 on ,he a„oy layer 

into reaction layer. 



Claim Rejections - 35 USC § 103 

4 - The following is a quotation of 35 u«r mv> 

U.S.C. 103(a) wh.ch forms the basis for all obviousness 

rejections set forth in this Office action: 



(a) A patent may not be obtained thonah th» ; *■ • 

section ,02 of this title, ir^n^ZT 7" iden,iCa,,y disctosed w as set forth ,n 

such that the subject matter as a wh ^S'J" ^ '° med ^ r re 

hav,ng ordinary skill in the art to ^Z^Z^^ '"o ,ime " 1e inven,ion was ™ 
manner ,„ which the invention was made J ^ p ^i\ity shall no, be negatived bl7 



Claims 47-54 are rejected under 35USP imM L • 

" 5 U.S.C. 103(a) as being unpatentable over You et al 

(US. 6,147,000) in view of Aoyama et al (US. 5,592,024). 
W lt hres P e^ 

~ *** — g: a semiconductor substrate; a layer 92 comprising a first metaI of 
copper over the substrate; and a laver 1 On n f p„t. n 

" ° ° fCUTa a,l0y matol "iW" 'he layer 92 comprising 
the firs, me^l (column 6, lines 58-64). the CuTa alloy mat eria, iayer ,00 

y nwicnai layer 100 comprising the first 

- of copper Md a second meta, o f Ta different f rom „,e ta metal, ^ , he CuTa a „ oy 



You does no, disclose a conductive connection formed on the a„oy layer 



100. 
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However, Aoyama, in Fig. 25E, teaches the obviousness of forming a multilevel 
interconnection having the conductive connection 134 on a cap layer 131 of an interconnect 129. 
Accordingly, it would have been obvious to form the conductive connection on the alloy layer 100 
of You in order to form the multilevel interconnection. 

With respect to claim 53, You further discloses that a portion of the second metal layer 94 
having a thickness of about 50 - 500 angstroms is converted into the alloy layer 100 (column 8, 
lines 33-37 and column 6, lines 58-65). 

With respect to claim 52, You further discloses the obviousness of forming a CuTi alloy 
layer 15 (column 5, line 40) comprising the first metal of copper and the second metal of titanium. 
According to You, the CuTi alloy layer would also provide a highly reliable passivated copper 
interconnect member without increasing the RC of the copper interconnect member (column 3, 
lines 1 7-20). 

6. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Phat X. Cao whose telephone number is (703) 308-491 7. The Examiner 
can normally be reached on Monday through Thursday. If attempts to reach the Examiner by 
telephone are unsuccessfully, the Examiner's supervisor, Olik Chaudhuri, can be reached on 
(703) 306-2794. 

Any inquiry of a general nature or relating to the status of this application should be 
directed to the Group receptionist whose telephone number is (703) 308-0956. Group 2800 fax 
number is (703) 308-7722 or (703) 308-7724. 
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